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IntroductionIntroduction

PDS (Postpartum Dysgalactia Syndrome)

� fever and  inflammation of the mammary glands

� multifactorial disease

� economically very important

consequences in sows consequences in piglets

reproductivity ���� mortality ����

conception disorders ���� runt piglets ����

litter sizes ���� intake of colostrum ����

piglet losses a.p. ���� weight gain ����



IntroductionIntroduction

� common method used in data mining

� process of extracting unknown

patterns from large database

� decision support tool

Decision tree



Decision tree Decision tree -- exampleexample

Depending variable: Playing tennis?

outlook

play (4/0)humidity

play (2/0) don‘t play (0/3)

windy

Mitchell T.M., 1997

play (3/0)don‘t play (0/2)

sunny rainovercast

<= 70 % > 70 % yes no



AimAim of the of the studystudy

Application of decision tree technique to parameters 

associated with PDS-infected sows



DataData setset
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Material and methodsMaterial and methods

Preparation of the milk samples

� bacteriological analysis with different culture media 

and API identification systems

� molecular techniques (PCR)



Material and methodsMaterial and methods

Statistical analysis

1. PDS = isolated pathogens

2. PDS = parity of the sow, breed, piglets born alive, 

birth induction, birth intervention

� top-down algorithm (C4.5 decision tree classifier / WEKA) 

� logistic regression (proc logistic / SAS 9.1)



ResultsResults

Bacteriological findings (in %)

� no differences in pathogen spectrum
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ResultsResults

Looking for patterns in pathogen spectrum

� very complex



ResultsResults

Looking for patterns in significant pathogens

Klebsiella spp.

no yes

PDS-positive 
(84/27)

Staph.aureus

no yes

PDS-positive 
(422/185)

no yes PDS-negative 
(23/9)

PDS-positive 
(91/35)

E.coli

PDS-negative 
(1376/662)

no

yes

Strep.dysgalactiae

Sensitivity: 72.3 %

Specificity: 33.7 %

Error rate: 48.9 %



ResultsResults

Looking for patterns in significant parameters for PDS

intervention

no yes

PDS-positive 
(420/159)

breed

purebred crossbred

PDS-positive 
(274/123)

<=1 >1

PDS-negative 
(1049/470)

PDS-positive 
(196/83)

cycle

Sensitivity: 61.3 %

Specificity: 52.8 %

Error rate: 44.8 %



ResultsResults

Association rules

1. birth intervention

2. purebred

3. crossbred + primiparous

increased chance
for PDS



ResultsResults

Confirmation of the risk factors with logistic regression

Effect OR 95% CI p-value

parity <= 1

2 - 3

> 3

1.48a

0.95b

1

1.13 – 1.94

0.78 – 1.16

-

0.0051

piglets born alive <= 11

12 – 13

> 13

0.76a

0.83a

1

0.61 – 0.95

0.66 – 1.04

-

0.0439

breed Landrace

Large White

crossbred

1.43a

1.36a

1

1.03 – 1.98

1.01 – 1.85

-

0.0205

intervention No

Yes

0.54

1

0.43 – 0.68

-

<.0001



ConclusionsConclusions

� first time tree modeling was used to identify decision

parameters for PDS

� no specific pattern in the identified pathogen spectrum

detectable

� main risk factors and their relations were illustrated

� decision tree approach and logistic regression with same

results
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Material and methodsMaterial and methods

Evaluation methods

Evaluation parameters Formula

Classification accuracy TP + TN /(TN + FP + FN + TP) * 100

Sensitivity TP /(TP + FN) * 100

Specificity TN /(TN + FP) * 100

Error rate FP /(FP + TP) * 100


